This document describes how the Federation of European Laboratory Animal Science Associations (FELASA) accreditation addresses both the Directive 2010/63/EU and the related European Commission guidance document. The four EU Functions and beyond: FELASA accredits courses that fulfil the requirements of Functions A, B, C and D as defined by EU Directive, Article 23, as well as for designated veterinarians and specialists in laboratory animal science. Modularity and mobility: Cohesive courses for Functions and for very specific topics are accredited, but flexibility and mobility are possible: a researcher can start his/her training with one FELASA accredited course and complete other modules with another. A course organizer will deliver a FELASA certificate relating to the successfully completed modules. Accreditation process: The process consists of two major steps: (1) a review of full course documentation provided by the applicant will lead, if successful, to FELASA accreditation. The course is posted on the FELASA website as 'FELASA accredited' and the course provider can deliver FELASA certificates upon successful completion of the course; (2) successful accreditation is followed by an on-site course audit. In the case of a negative outcome of the audit, FELASA accreditation is withdrawn, the course is deleted from the list of FELASA accredited courses and FELASA certificates cannot be issued. To ensure that quality is maintained, continuation of accreditation requires regular revalidation.
Background of this document
Article 23 of the Directive on the Protection of Animals Used for Scientific Purposes 2010/63/EU (http://ec. europa.eu/environment/chemicals/lab_animals/pubs_ guidance_en.htm) recognizes the importance of education and training of all persons involved with the breeding, supplying and use of laboratory animals. Annex V of the Directive identifies a list of topics to be included in education and training and the National Competent Authorities endorsed a European Union (EU) working document proposing a common education and training framework.
Article 23 of the Directive recognizes competence of personnel required to carry out four Functions, designated as A (carrying out procedures on animals), B (designing procedures and projects), C (taking care of animals) and D (killing animals). These four Functions, however, differ from the Categories used previously by the Council of Europe and by the Federation of European Laboratory Animal Science Associations (FELASA) since the 1990s (see Appendix 1) . Thus, the FELASA accreditation scheme was adapted to address Functions A to D as defined by 2010/63/EU (Article 23, paragraph 2) and their associated learning outcomes. In addition to these four Functions, FELASA accreditation is also available to the education and training of what we define as specialists in laboratory animal science (Specialist in LAS) -a person who may be involved in tasks described in Articles 24, 25 and 26 (fulfilling specific requirements for the welfare and care of animals, for the education and training of personnel or any other requirement for the education and training of the designated veterinarian).
The current European education and training process
The Expert Working Group established by the Commission recommended a modular approach to the development of competencies, with defined learning outcomes 1 (see Appendix 2) . It acknowledged that the objective of initial training is to instil basic knowledge and/or understanding and is only the first step of the learning process. It involves a programme of work/ study leading to specific learning outcomes, which provide basic understanding and skills appropriate to the Function.
Satisfactory completion of this initial training is followed by working with animals under supervision, leading to deeper understanding ( Figure 1 ). This second level of training promotes the necessary in vivo competences for caring for and working with experimental animals in a fully responsible way and in accordance with the '3Rs'. This may be developed further with a programme of Continuous Professional Development.
The EU Expert Working Group recommended that persons performing one of the Functions A, B, C or D during which there is a likelihood of pain, suffering, distress or lasting harm should have completed relevant training prior to working under supervision. 1 In other cases, the trainee could begin working under supervision before the relevant modules have been satisfactorily completed. 1 Responsibility for correct performance of tasks always remains with the supervisor until training has been completed and the requisite competence demonstrated. Guidelines for supervision requirements are available. 2 These requirements are reflected in different approaches to the assessment of satisfactory training and attainment of competence. The FELASA accreditation scheme addresses the first steps of the education process -acquisition of basic knowledge and skills, which are concluded by an examination (Figure 1 ) -and ensures their international recognition as a benchmark of high quality.
The FELASA accreditation scheme
Functions and modules to match specific needs of personnel FELASA accreditation is available for courses that develop initial training leading to competency in each of the four Functions identified in the Directive. A course is defined here as a training programme consisting of one or more modules designed to provide the education and training needs of personnel dedicated to a specific Function. It may or may not have been endorsed/accredited by a National or Regional Authority or a Laboratory Animal Science Association. For a few exceptions, please see the section entitled 'Accreditation of training for Function and for standalone modules' below. Moreover, the scheme is also available for designated veterinarians and specialists in laboratory animal science (EU Directive, Articles 24, 25 and 26).
Because of its modular structure, the education scheme recommended by the EU allows the development of competence by following courses tailored to the needs of the participants. A brief description of the modules can be found in Appendix 2. Table 1 gives a summary of the different types of modules that participants must or can attend for EU Functions A to D defined under Article 23 and illustrates how courses can be organized to provide an educational programme that covers several Functions at once. It is important to remember that the course should be relevant to the species chosen.
A course provider can therefore build up a course by combining modules. The simplest course structure is the EU Function C for person taking care of animals. It comprises six core modules and one Function-specific module (Module 3.2).
The addition of the two modules on minimally invasive procedures without anaesthesia (Modules 7 and 8: theory and skills) leads to a course covering requirements for EU Function A (carrying out procedures on animals) in addition to EU Function C.
The EU Directive and particularly the European Commission guidance document 1 allow tailoring of training required by specific tasks within a Function. This is the role of the additional task-specific modules ( Table 1 ). Note that Module 10 (on experimental design) is a Function-specific module of EU Function B (i.e. compulsory) but can be included in an EU Function A curriculum (i.e. task specific); this choice could, for example, be specifically delivered to PhD students carrying out research under supervision of the principal investigator.
A course for EU Function B could be built as a stand-alone course that is entirely theoretical and does not include skills training. However, it is easy to conceive, as a way of example, that a course organizer may propose a programme combining both the required elements for EU Functions A (persons carrying out animal experiments) and B (persons responsible for designing experiments). Thus, a person aiming for EU Function B could decide to attend the additional elements required for EU Function A. The benefit of a combined training is that such a person would be better informed regarding the practicalities of performing procedures and the necessity of adopting best practices in the design of projects than a person with only EU Function B education. A course based on such a unified programme would deliver FELASA accredited certificates with relevant modules for EU Functions A or B for persons who have successfully completed the relevant parts of the programme, or a certificate for EU Functions A and B for those who have completed both.
If only EU Function B courses are delivered, it is possible to cover the requirements of EU Function C by adding Module 3.2 to the EU Function B course. 
Humane killing of animals is recognized as a separate Function under the EU Directive (Function D).
A stand-alone module (6.3) can fulfil the training requirement for those who carry out euthanasia only. In practice, however, this Function is often carried out alongside others such as caring for animals (EU Function C) or carrying out procedures (EU Function A). In these cases, it is recommended to add Module 6.2 to those of EU Function A or C to fulfil the training requirements of EU Function D as well ( Table 1) .
Accreditation of training for Function and for stand-alone modules
The FELASA accreditation scheme is based on the modules set out in the document endorsed by the National Competent Authorities (European Commission guidance document; 1 see Appendix 2) but for these to be accredited they are expected to be part of a broader programme fulfilling the requirements of a specific Function. Thus, a FELASA accredited programme will be expected to consist of at least: a) the 'Core Modules', b) the modules that are prerequisite to that Function (see 'Function-specific modules (prerequisite)' - Table 1 /Appendix 2), and c) cover at least one species or a group of species. These constitute the minimum requirements that are expected to be covered before a course application can be accepted for FELASA accreditation.
However, the FELASA Accreditation Board for Education and Training (FELASA E&T Board) will accept applications for a few stand-alone modules. These include:
. Function B modules 9, 10 or 11. . Task-specific modules 20, 21 and 22, or 23. . Other additional modules 50 and 51. . Stand-alone module 6.3.
See Table 1 /Appendix 2 for a description of each module.
The FELASA E&T Board will not apply the standalone module accreditation policy to any core module.
Roles other than the EU Functions A, B, C and D described in the Directive
In addition to the four Functions mentioned above, the FELASA accreditation covers courses for other roles; the Designated Veterinarian and the Specialist in LAS are already part of its portfolio. Courses for Project Evaluators will be potential candidates for accreditation.
The European Commission guidance document 1 gives the list of learning outcomes for a Designated
Veterinarian. In addition to Module 24 it includes other modules as described below:
Mobility of students and FELASA accredited course attendance
The FELASA scheme accredits courses or training programmes, not persons. The rules governing the accreditation of individuals are, of course, the responsibility of relevant Competent Authorities, not of FELASA. To facilitate access to training as well as mobility of personnel, persons undertaking training for a specific Function will be able to combine FELASA accredited courses in different institutions to gain qualification. In this scenario, students can start training at one institution and complete their training by taking part in another FELASA accredited course at a different institution. Organizers of FELASA accredited courses will be able to deliver a FELASA certificate for the specific module(s) of the course completed by the student.
Entry qualifications
Although there are no specific entry qualifications for three of the four Functions, the EU Directive indicates that a person with a Function B responsibility '. . .shall have received instruction in a scientific discipline relevant to the work being undertaken and shall have species-specific knowledge. . .' (Article 23, 2). More specifically the EU Commission guidance document (p. 7), 1 recommends that the person designing procedures and projects should have received a university degree or an equivalent degree in the relevant scientific discipline.
The FELASA E&T Board regards a bachelor's degree or equivalent as the minimum entry qualification for a Function B course. As a consequence, when a course covers several Functions, including among them Function B, entry qualification criteria for that Function must be satisfied. If there is no legally defined entry qualification, the course organizer has to ensure that, for each module taught, all students should attain the minimal level of understanding of the learning outcomes at the end of the course, irrespective of their prior level of knowledge.
Manual skills training using live animals
The issue of the use of live animals in laboratory animal science education and training courses has been debated for many years. When launching its accreditation scheme in 2003, FELASA issued the following statement: 'It can be concluded that the use of live animals in courses for scientists can contribute both to the development of skills and enhancing attitude, when the teaching is of a high standard and stresses the moral dimension. . .'. 3 We believe that this statement remains valid today.
The EU commission has made it clear that the Directive allows the use of live animals for education and training and describes under which conditions the use of live animals is justified (EU Commission guidance document, pp.31-32 1 ). Such justification is moreover substantiated by past experiences. The FELASA E&T Board has accumulated information with the accreditation of courses under the previous FELASA category scheme. Review of past annual reports and audits indicates that students' assessments of courses place the manual skills training using live animals among the preferred parts of the course; very often, students ask for more practical sessions. Moreover, the skill acquisition process is performed in a pedagogic and educational environment where theoretical concepts taught during the lectures are directly translated in best practices during skills training; this might not be the case in an on-the-job set-up carried out in the research laboratory (see also Carlsson et al. 4 ). The FELASA E&T Board's view is that the provision of contextual understanding in educational courses gives a solid basis for building up skills for future research with live animals. This results in a positive effect on scientific integrity and prevents avoidable compromises to animal welfare.
Not all courses use live animals for skills training. However, the FELASA E&T Board considers that at least handling and restraint of live animals (EU Module 3.2) should be mandatory. In order to be able to guide students to treat animals humanely and to assess attitude, no alternative to working with live animals exists today. Prior to learning how to perform procedures on animals, certain manual skills could be taught noninvasively, such as handling needles, syringes, or suturing and others. Further, in addition to such training using alternatives, the FELASA E&T Board recommends that, whenever possible, training in minimally invasive procedures (Module 8) is carried out on live animals under specific conditions that are described below:
1. The applicant must provide a proof that the manual skills training has been submitted to an ethical evaluation process and has been accepted by the competent authorities. 2. As recommended by the European Commission guidance paper, 1 the applicant should demonstrate that he/she applies a tiered approach from nonanimal alternatives to cadavers and live animals, depending on the procedure. The severity of the procedures should be non-recovery or mild. The approach should demonstrate the effective implementation of the 3Rs. 3. The training of manual skills should address housing and basic care of animals, include handling and restraint of conscious animals and some minimally invasive procedures on anesthetized animals. 4. The animals to be used for skill training should come whenever possible from surplus stocks or from the reuse of animals according to the EU Directive regulations. Their fate at the end of the training should be indicated. The room where animals are housed should be clearly separated from the training rooms in order to minimize the stress to the animals. Euthanasia should be performed in a separate room.
The teaching environment and guidance of students should not be neglected. Rooms and space should be appropriate for skills training. A detailed guide should be provided beforehand to students. The ratio between number of tutors and number of students should not exceed one tutor for five trainees. Waste and personal protection utilities and equipment should be available and clearly marked. Protection against laboratory animal allergies should be included.
Certificate format and content
The certificate should include sufficient details of what has been learnt in order to promote transparency, which will facilitate movement from one institution to another and/or acceptance by a different competent authority. Thus, the certificate should include the FELASA logo, course ID, participant's details, modules completed and a course email address (in case complementary information is requested). Animals that have been handled as part of the practical parts of the course should be listed by the level of the species (e.g. rat, mouse, zebrafish, medaka) rather than as a group of species (e.g. rodents, fish) whenever possible. The teaching of the theoretical part, however, can cover either a single species or a group of species at the discretion of the course organizer as long as this is listed in the certificate. Thus, it is possible to cover a group of related species as part of the theory, and focus the practical training on the relevant species. In the case of a future change of animal model from one rodent species to another, for example, the researcher can receive specific hands-on training on the new rodent species in the institution without needing to attend additional lectures.
The FELASA accreditation process
In order to combine flexibility of training and speed of process, the FELASA accreditation scheme is based on a two-stage approach based on verification of course quality (Figure 2 ).
Written submission
Course organizers seeking accreditation are required to complete an application form obtainable from the FELASA Secretariat.
This form seeks information about the applicant and the institution where the course is held. It asks for confirmation that the course has been run in its present form at least once; the frequency with which it is held; the number of students and admission qualifications when appropriate (see above for EU Function B); whether the use of living animals has been authorized by competent authorities and whether the course is recognized as part of a formal educational programme. Applicants must provide information about course structure and topics, practical classes and how the learning outcomes are covered, the way in which knowledge and competency are assessed and the results of those assessments. The credentials of teaching staff must also be provided along with details of how students are able to comment on the quality of the learning experience.
On the basis of this written submission, the FELASA E&T Board verifies that the training delivered meets the requirements of the relevant EU Function, 1 reviews the mix of teaching methodology and the use made of supporting materials, such as course notes and recommended reading, and ensures that the objectives of the course conform with relevant national laws, recommendations and guidelines with official supporting documents where appropriate. Consideration is also given to the method of student assessment, the range and depth of evaluation of learning outcomes and the way in which practical skills are assessed. Course organizers must have implemented a mechanism by which students can reflect and report on their learning experience, and must provide examples of course evaluations to show that the course is balanced, effective and worthwhile. Copies of all examination papers, all student evaluation results and all teaching materials are not requested at this stage.
If the information provided is judged satisfactory, the course will be given accreditation.
Following the decision, an accreditation contract is to be signed between FELASA and the Institution that will issue the training certificates. The FELASA certificate is to be distributed to every participant who fulfilled the requirements to enter and attend the course and who passed the examination. There is only one kind of FELASA accredited certificate delivered. The course is posted on the FELASA website as 'FELASA accredited'.
Audit
Since the FELASA E&T Board implemented a systematic programme of course audits in 2006 5 it has become apparent that assessment of course quality based only on written evidence may lack robustness and can on some occasions be misleading. The FELASA E&T Board therefore audits all courses whilst they are running. This enables the gathering of independent first-hand information about the quality of the learning environment.
The audit consists of a visit lasting usually one or two days by two FELASA auditors. The board requests documentary materials before the visit and a list of materials that will be examined during the audit. The latter includes examination papers and written student course evaluations, as well as notes of teachers' meetings, records of course attendance, copies of course materials provided to the students, checklists, including teaching aids and those used for practical training, and a list of certificates issued. In addition to reviewing these documents, the auditors attend lectures and practical sessions included in the accredited programme. The auditors interview students who have already completed the course and supervisors, as well as students and teachers of the current course and others responsible for course organization and delivery.
At the end of the audit, the auditors submit a report to the FELASA E&T Board. This leads to the decision on whether the course maintains accreditation with or without changes, or if accreditation is required to be suspended until crucial changes are incorporated.
The audit is a crucial part of the accreditation. The FELASA E&T Board regards it as the most reliable method of establishing the quality of the student learning experience. It is inevitably a formal process, but it is also an opportunity for an open and constructive discussion on LAS training. Course organizers often report that they have found the audit inevitably formal but surprisingly enjoyable and an opportunity to talk about issues with like-minded people.
The FELASA E&T Board reserves the right to conduct audits, other than those involved in the accreditation process, subject to the provision of at least 10 days' advance notice.
The FELASA E&T Board publishes a list of courses that have been FELASA accredited on the FELASA web page (www.felasa.eu).
Appeal procedure
An applicant has the right to appeal against a decision made by the FELASA E&T Board by writing to the FELASA President within 15 days of receiving written rejection.
Confidentiality
The FELASA accreditation process is conducted in strict confidentiality by all those involved. All communication with the applicant goes through the FELASA Secretariat.
Requirements for maintaining FELASA accreditation
Accreditation for programmes of training delivered over a period lasting less than one year will normally be valid for five years. Courses for Functions A, B, C and D fall into this category. For courses lasting over a year, for example, courses for laboratory animal specialists, accreditation will be valid for 10 years.
Organizers of FELASA accredited courses must submit an annual report, confirming adherence to conditions specified on the application or providing explanations for changes. Further details and a report template are available from the FELASA Secretariat.
Significant changes of content from the programme approved (and not pre-advised and approved by the E&T Board), under-staffing for course delivery, inappropriate content or teaching methodology, concerns about animal welfare, occupational health issues etc. could be sufficient cause for the withdrawal of FELASA accreditation.
It is expected that course organizers will continually evaluate the content format and teaching methodology of the programme and, where appropriate, introduce modifications to improve the quality of the learning experience in light of comments from participants. In many cases, new ideas should be evaluated by introduction on a trial basis, assessed by teachers and participants and reported in the next annual report.
If it is proposed to introduce major changes to a FELASA accredited course, a detailed proposal should be submitted to the FELASA secretariat before these are implemented, so that the FELASA E&T Board can give them prior consideration and, if appropriate, approval. This requirement refers to changes of course structure and/or delivery process and is independent of the obligation to submit an annual progress report.
Renewal FELASA accreditation will lapse at the end of each accreditation period. If continued accreditation is required, course organizers must submit a new application in accordance with the requirements for accreditation at least six months before the existing accreditation expires. During the renewal process the course will be entitled to retain its status of accreditation.
If the first or the renewal audit reveals major problems leading potentially to the cancelling of the accreditation, the FELASA E&T Board will decide whether the application is rejected or, if satisfactory changes have been implemented, that accreditation may be continued. A second audit will then confirm accreditation of the course if the changes have addressed the shortcomings (Figure 2 ). In the case of a second audit being necessary, the course organizer will have to pay the costs of the auditors.
Fee policy
The FELASA accreditation programme is a non-profit making venture, but is required to be financially self-supporting. Applications for accreditation will be processed only after an application fee has been received. The application fee is independent of the number of courses given annually and is non-refundable, irrespective of the outcome of the accreditation application. The FELASA E&T Board will propose a scale of fees annually to the FELASA Board of Management.
For courses given in Europe, the fees for the duration of the accreditation period include the cost of the audit. In the case of an audit revealing major failures in the course quality and a second audit being required, the costs of the second audit are covered by the course organizer.
For courses offered in countries outside Europe, the fee for accreditation or renewal is identical to that for European courses, but does not include the cost of the audit, which will be levied as an additional cost.
An annual fee plus a small fee for each student certificate issued during that year for the accredited course is payable for the duration of the accreditation. This annual fee is payable even if the course has not been held during that year. The current fees are listed on the FELASA website.
In the event of a course wishing to opt out of accreditation status, the remaining annual fees for the duration of the accreditation will still be payable. FELASA Category D 11 does not map directly into one of the four Directive Functions. However, it may be applicable partly to 'persons overseeing the welfare and care of the animals, ensuring adequate information specific to the species housed available to the staff, and ensuring that the staff has the required competences' (Article 24), to 'designated veterinarians with expertise in laboratory animals medicine' (Article 25) and to 'persons responsible for the welfare and care of the animals' (Article 26). Core modules -Functions A, B, C and D Function-specific (prerequisite) modulesFunction A: Carrying out procedures on animals 3.2 Basic and appropriate biology -species specific (practical); 7 Minimally invasive procedures without anaesthesia -species specific (theory); 
